POL YAM I DE -VI BRAT I ON INSULATING RUBBER COMPOSITE BODY 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention generally relates to a 
polyamide-vibration insulating rubber composite body 
and, more particularly , to a polyamide-vibration 
insulating rubber composite body for use as an 

O automotive vibration insulating rubber composite 

Q 

W component such as an engine mount. 

C> Description of the Art 

m 

Ul Vibration insulating rubbers to be used for 

s 

0 automotive engine mounts are generally required to have 

y 

fU a sufficient vibration insulating capability for 



o 
m 



mitigating vibrations of an engine and accompanying 
noises, a sufficient resistance to heat generated by the 
engine, a sufficient supporting capability (strength) 
for physically supporting the engine, and a sufficient 
adhesive property for adhesion to a metal material or 
the like which serves as a support base for the vibration 
insulating rubber. 

In terms of the vibration insulating capability, 
it is generally preferred that the rubber be soft. When 
the rubber is too soft, however, the rubber is liable 
to be deformed by the weight of a component mounted 
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thereon, so that the component is offset from its normal 
mounting position. This adversely affects the 
fundamental performance of the entire structure 
including the mounted component. More specifically, 
the vibration insulating capability is increased as the 
spring constant (dynamic spring constant) of the rubber 
in a vibrating state during transmission of vibrations 

M' is reduced. On the other hand, the supporting 

D 

0 capability (strength) of the rubber is increased as the 

in 

JC static spring constant of the rubber indicative of a 

€i 

Bp support rigidity is increased. Therefore, the 

W 

s vibration insulating rubber has more desirable 

O 

y t properties, as the ratio of the dynamic spring constant 

ru 

yn to the static spring constant (dynamic spring 

constant/static spring constant), i.e., a dynamic 
factor, becomes smaller. 

Conventionally, a metal support base is employed 
for the vibration insulating rubber, and the vibration 
insulating rubber is bonded to the metal support base 
by vulcanization to produce a metal-vibration 
insulating rubber composite body. A recent trend is to 
employ a resin support base instead of the metal support 
base for weight reduction of the vibration insulating 
rubber composite body, and to reexamine a production 
process for reduction of the production costs. In 
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general, a resin-vibration insulating rubber composite 
body is produced by applying an adhesive on a preliminary 
molded resin part and bonding a rubber part onto the 
resin part when the rubber part is vulcanized, or by 
applying an adhesive on a preliminarily vulcanized 
rubber part and bonding a resin part onto the rubber part 
when the resin part is molded. 

However, the resin-vibration insulating rubber 
composite body produced by either of the aforesaid 
methods suffers from insufficient adhesive strength 
between the resin part and the vibration insulating 
rubber part due to uneven application of the adhesive. 
With the need for an adhesive application step, the 
production process is complicated and costly, and 
consideration should be given to the pot life and 
concentration control of the adhesive. Therefore, 
stable production of the composite body is difficult. 
Further, the production process presents a problem 
associated with environmental pollution because an 
organic solvent such as toluene is employed as a thinner 
for the adhesive. 

Proposed as one approach to these problems is to 
combine the rubber part with the resin part without the 
use of the adhesive. For example, EP 0196407 and EP 
0315749 disclose methods for combining a resin part 



composed of a polyphenylene ether-based (PPE-based) 
material with a rubber part composed of a rubber 
vulcanizable by sulfur or a peroxide without the use of 
an adhesive. However, it is difficult to employ PPE for 
an automotive component, especially for an automotive 
rubber vibration insulator, because PPE has poor oil 
resistance. In addition, the PPE has a poor workability 
with a high melt viscosity. 

Further, EP 0344427 discloses a method for 
combining a resin part composed of a polyamide-based 
(PA-based) thermoplastic resin, excellent in oil 
(solvent) resistance and heat resistance, with a rubber 
part composed of a rubber having carboxyl groups. 
However, the rubber to be used is a special rubber having 
carboxyl groups, and is insufficient in vibration 
insulating capability and durability. Therefore, it is 
difficult to employ the rubber as the vibration 
insulating rubber. 

Japanese Unexamined Patent Publication No. 7- 
11013 (1995) discloses a method for combining a resin 
part composed of a material containing a polyamide in 
a proportion of not smaller than 30 wt% with a rubber 
part composed of a rubber composition containing a 
silane having a double bond and vulcanized with the use 
of a peroxide. With this method, a rubber part composed 



of a rubber composition containing a base rubber 
selected from various rubbers including EP(D)M rubbers, 
SB rubbers, butadiene rubbers (BR), natural rubbers (NR), 
isobutene-isoprene rubbers (IIR), nitrile rubbers 
(NBR), chloroprene rubbers (CR), styrene-containing 
block copolymers and polyalkenylenes can be combined 
with the polyamide part only by vulcanization with the 
use of the peroxide. The publication states that the 

Cj resulting composite body is usable for gaskets, casings 

w 

lfl for motors and electric tools, tires, dampers, and noise 

"*0 and vibration insulators. However, the composite body 

OD 

W specifically disclosed in the publication is 

a 

D insufficient in adhesion between the resin part and the 

fU rubber part. Therefore, it is difficult to use the 

in 

D composite body as a heat-resistant rubber vibration 

ru 

insulator for mounting an engine. 

In view of the foregoing, it is an object of the 
present invention to provide a polyamide-vibration 
insulating rubber composite body including a polyamide 
part and a vibration insulating rubber part 
advantageously combined with each other in a simple 
manner without the use of an adhesive. 
SUMMARY OF THE INVENTION 

In accordance with the present invention to 
achieve the aforesaid object, there is provided a 



5 



polyamide-vibration insulating rubber composite body, 
which comprises: a polyamide part; and a rubber part 
comprising a rubber composition, said rubber part 
combined with the polyamide part by vulcanizing 
(crosslinking) said rubber composition onto the 
polyamide part, the rubber composition comprising: 

(A) a vibration insulating rubber comprising at 
least one of an ethylene-propylene-diene terpolymer and 
an ethylene-propylene copolymer; 

(B) a peroxide vulcanizing agent (crosslinking 
agent) ; 

(C) a resorcinol compound; and 

(D) a melamine resin. 

The inventors of the present invention conducted 
intensive studies on rubber compositions to produce a 
polyamide-vibration insulating rubber composite body 
comprising a polyamide part and a vibration insulating 
rubber part combined with each other in a simple manner 
without the use of an adhesive, and came up with an idea 
of mixing an adhesive component in the rubber 
composition. As a result of further research and 
development on combinations of vibration insulating 
rubbers and adhesive components which possibly provide 
an excellent adhesion property, the inventors found that 
a rubber prepared by mixing a specific adhesive 



component (a resorcinol compound and a melamine resin) 
with an ethylene-propylene-diene terpolymer or an 
ethylene-propylene copolymer, which is less expensive 
and more excellent in heat resistance and vibration 
insulating capability than other rubbers, and 
vulcanizing the resulting rubber composition with the 
use of a peroxide vulcanizing agent has an excellent 
adhesion property with respect to a poly amide. Thus, 
the present invention was attained. 

A reason why the rubber prepared from the specific 
rubber composition has an excellent adhesion property 
with respect to the polyamide is supposedly as follows. 
The resorcinol compound mainly serves as an adhesive, 
and the melamine resin mainly serves as an auxiliary 
adhesive agent. The melamine resin donates CH 2 0 to the 
resorcinol compound, and the CH 2 0 forms a covalent bond 
with an acid amide group (-CONH-) of the polyamide for 
improvement of the adhesion property. For example, CH 2 0 
is donated to resorcinol represented by the formula (C) 
below from the melamine resin to provide a compound as 
represented by the formula (C) below, which in turn 
forms a covalent bond with an acid amide group (-CONH-) 
of the polyamide to ensure firm adhesion to the polyamide. 
In addition, hydroxyl groups of resorcinol are partly 
hydrogen-bonded with acid amide groups of the polyamide, 



and the hydrogen bonds also contribute to the 
improvement of the adhesion property. 
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Where the resorcinol compound (C) and the 
melamine resin (D) are present in the rubber composit 



8 



in a ratio within a predetermined range, the rubber part 
has an improved adhesion property with respect to the 
polyamide part. 

Where the resorcinol compound (C) is present in 
the rubber composition in a proportion within a 
predetermined range based on the vibration insulating 
rubber (A), the rubber part has an improved adhesion 
property with respect to the polyamide part. 
C DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

o 

Wl The present invention will hereinafter be 

£l described in detail by way of embodiments thereof. 

m 

UJ A polyamide-vibration insulating rubber 

s 

P composite body according to the present invention 

ftl includes a polyamide part f and a rubber part combined 

m 

O with the polyamide part by vulcanizing a specific rubber 

ru 

composition on the polyamide part. 

The specific rubber composition comprises: (A) 
a specific vibration insulating rubber; (B) a peroxide 
vulcanizing agent; (C) a resorcinol compound; and (D) 
a melamine resin. 

At least one of an ethylene-propylene-diene 
terpolymer (hereinafter referred to as "EPDM" ) and an 
ethylene-propylene copolymer (hereinafter referred to 
as "EPM" ) is used as the vibration insulating rubber (A) . 
The EPDM is not particularly limited as long as it is 
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generally employed as a base material of the rubber 
composition, but preferably has an iodine value of 5 to 
36 and an ethylene ratio of 48 to 75 wt%. 

The diene monomer (third component) in the EPDM 
is not particularly limited , but is preferably a diene 
monomer having 5 to 20 carbon atoms. Specific examples 
of the diene monomer include 1 , 4-pentadiene, 1,4- 
hexadiene, 1 , 5-hexadiene, 2 , 5-dimethyl-l , 5-hexadiene, 

N' 

O 1 , 4-octadiene, 1 , 4-cyclohexadiene, cyclooctadiene, 

O 

IT! dicyclopentadiene (DCP), 5-ethylidene-2-norbornene 

yp (ENB) , 5-butylidene-2-norbornene, 2-methallyl-5- 

Ui norbornene and 2-isopropenyl-5-norbornene . Among 

a 

O these diene monomers (third component), 

ftJ dicyclopentadiene (DCP) and 5-ethylidene-2-norbornene 

in 

O (ENB) are particularly preferred. 

Examples of the peroxide vulcanizing agent (B) 
to be used in combination with the vibration insulating 
rubber (A) in the subject rubber composition include 
2 , 4-dichlorobenzoyl peroxide, benzoyl peroxide, 1,1- 
di-t-butylperoxy-3 , 3 , 5-trimethylcyclohexane, 2 , 5- 
dimethyl-2 , 5-dibenzoylperoxyhexane, n-butyl-4 , 4 ' -di- 
t-butylperoxyvalerate, dicumyl peroxide, t- 
butylperoxybenzoate , di-t-butylperoxy- 
diisopropylbenzene, t-butylcumyl peroxide, 2,5- 
dimethyl-2 , 5-di-t-butylperoxyhexane, di-t-butyl 
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peroxide and 2 , 5-dimethyl-2 , 5-di-t- 

butylperoxyhexyne-3 , which may be used either alone or 
in combination. Among these peroxide vulcanizing 
agents, dicumyl peroxide is particularly preferred, 
because the properties such as spring property and 
durability of the resulting rubber part are properly 
balanced to meet the property requirements for a 

M= vibration insulating rubber. 

P 

P The peroxide vulcanizing agent (B) is preferably 

m 

«p; present in the rubber composition in a proportion of 1 

W to 10 parts by weight (hereinafter referred to simply 

W 

„ as "parts") based on 100 parts of the vibration 

H< insulating rubber (A) . If the proportion of the 

ru 

\T\ component (B) is smaller than one part, the resulting 

O 

f\\ rubber part tends to have a lower crosslinking density 

and hence a greater permanent compression set, and also 
have a poorer adhesion property. If the proportion of 
the component (B) is greater than 10 parts, the resulting 
rubber part tends to have an excessively high 
crosslinking density, a poorer adhesion property and a 
poorer durability. 

The resorcinol compound (C) to be used in 
combination with the components (A) and (B) is not 
particularly limited as long as it serves as an adhesive. 
Examples of the resorcinol compound include modified 
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resorcin-f ormaldehyde resins, resorcin and resorcin- 
formaldehyde (RF) resins, which may be used either alone 
or in combination. Among these resorcinol compounds, 
the modified resorcin-f ormaldehyde resins are 
preferred in terms of evaporability , moisture 
absorption and compatibility with the rubber. 

Specific examples of the preferred modified 
resorcin-f ormaldehyde resins include resins 
represented by the following general formulae ( 1 ) to ( 3 ) , 
among which the resins represented by the general 
formula (1) are particularly preferred. 




(wherein R is a hydrocarbon group, and n is a positive 
integer) 




(wherein n is a positive integer) 
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(3) 

(wherein n is a positive integer) 

The resorcinol compound (C) preferably is 
present in the rubber composition in a proportion of 0.1 

N= to 10 parts, particularly preferably in a proportion of 

O 

O 0.5 to 5 parts, based on 100 parts of the vibration 

U1 

«p: insulating rubber (A). If the proportion of the 

ffl component (C) is smaller than 0.1 part, the resulting 

B rubber part tends to have a poorer adhesion property with 

0 

H> respect to the polyamide part. On the other hand, if 

m 

j/j the proportion of the component (C) is greater than 10 

o 

nj parts, the physical properties of the rubber may be 

deteriorated. 

The melamine resin (D) to be used in combination 
with the components (A) to (C) is not particularly 
limited as long as it serves as an auxiliary adhesive 
agent. Examples of the melamine resin include 
methylated f ormaldehyde-melamine polymers and 
hexamethylenetetramine, which may be used either alone 
or in combination. Among melamine resins, the 
methylated f ormaldehyde-melamine polymers are 
particularly preferred in terms of evaporability , 
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moisture absorption and compatibility with the rubber. 

Specific examples of the methylated 
formaldehyde-melamine polymers include polymers 
represented by the following general formula (4). 



O 

P 

w 

i 

m 

ui 

D 
y, 

W 

m 
b 
ru 



H 3 COH, C 



HO Hi C v / 



CH, OCH 3 



N N 

I I 
C ,C 
/ ^N^ \ 
-NK X NCH 2 



CH S OCI-h CH a OCII, 



OCH, 



n 



(4) 



(wherein n is a positive integer) 

A mixture of the methylated formaldehyde- 
melamine polymers represented by the general formula ( 4 ) 

is preferably used as the component (D). It is 
particularly preferred that the mixture contains 
methylated formaldehyde-melamine polymers of the 
general formula (4) wherein n=l, n=2 and n=3 are in 
proportions of 43 to 44 wt%, 27 to 30 wt% and 26 to 30 
wt%, respectively. 

The resorcinol compound (C) and the melamine 
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resin (D) preferably are present in the rubber 
composition in a weight ratio of C/D=l/0.5 to 1/2, 
particularly preferably C/D=l/0.77 to 1/1.5. If the 
weight ratio of the component (D) is lower than 0.5, the 
resulting rubber part tends to have a slightly reduced 
tensile strength (TB) and extensibility (EB) . Even if 
the weight ratio of the component (D) is higher than 2, 
the adhesion property plateaus with a constant adhesive 
strength. Therefore, a further increase in the weight 
ratio of the component (D) leads to a cost increase with 
no additional effect . 

In addition to the aforesaid components (A) to 
(D) , carbon black, a process oil and the like preferably 
are blended in the rubber composition. 

The carbon black preferably is present in the 
rubber composition in a proportion of not smaller than 
30 parts, particularly preferably 30 to 150 parts, based 
on 100 parts of the vibration insulating rubber (A). 

In addition to the aforesaid components, any of 
various additives such as an anti-aging agent, a 
processing aid, a crosslinking accelerator, a white 
filler, a reactive monomer and a foaming agent may be 
blended in the rubber composition, as required. 

The rubber composition can be prepared by an 
ordinary method employing the components (A) to (D) and, 



as required, any of the aforesaid other components . For 
example, components other than the peroxide vulcanizing 
agent (B), the resorcinol compound (C) and the melamine 
resin (D) preliminarily are mixed together, and kneaded 
at a temperature of 80 to 140° C for several minutes. 
Thereafter, the peroxide vulcanizing agent (B), the 
resorcinol compound (C) and the melamine resin (D) 
y additionally are mixed with the resulting mixture. It 

£[ is noted that the resorcinol compound (C) and the 

^! melamine resin (D) may be contained in the preliminary 

jjjj mixture, with the use of mill rolls such as an open mill 

^ j rolls, the resulting rubber composition is kneaded at 

9 

O a roll temperature of 40 to 70 ° C for 5 to 30 minutes, 

HI and rolled to provide a rubber sheet or ribbon. 

in 

O The polyamide part of the polyamide-vibration 

ru 

insulating rubber composite body is composed of a 
polyamide, which is not particularly limited as long as 
it is a polymer having an acid amide group (-CONH-) in 
its recurring unit. The following are exemplary 
polyamides which are classified according to 
polymerization method used. 

(1) Polyamides produced by polycondensation of a 
diamine and a dibasic acid. Examples of the diamine 
include aliphatic, alicyclic and aromatic diamines such 
as hexamethylenediamine , decamethy lenediamine , 
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dodecamethylenediamine, 2,2,4- or 2,4,4- 
trimethylhexamethylenediamine, 1,3- or 1,4- 
bis (aminomethyl )cyclohexane, bis (p- 

aminocyclohexylmethane) and m- or p-xylylenediamine. 
Examples of the dibasic acid include aliphatic, 
alicyclic and aromatic dicarboxylic acids such as adipic 
acid, suberic acid, sebacic acid, 

cyclohexanedicarboxylic acid, terephthalic acid and 
isophthalic acid. 

(2 ) Crystalline and amorphous polyamides produced by 
polycondensation of an aminocarboxylic acid. Examples 
of the aminocarboxylic acid include 6-aminocaproic acid, 
11-aminoundecanoic acid and 12-aminododecanoic acid. 
(3) Polyamides produced by ring opening 
polymerization of a lactam. Examples of the lactam 
include £ -caprolactam and CD -dodecalactam. 

Besides the aforesaid polyamides, polyamide 
copolymers, mixtures of polyamides, and polymer blends 
of any of the aforesaid polyamides and other resins are 
usable as the polyamide used in the present invention. 
More specific examples of the polyamide may include 
nylon 6, nylon 66, nylon 610, nylon 612, nylon 11, nylon 
12, nylon 46, copolymers of nylon 6 and nylon 66, 
aromatic nylons and amorphous nylons, among which nylon 
6, nylon 66 and aromatic nylons are particularly 
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preferred because of their high rigidity and heat 
resistance. Glass fibers of the type which are 
conventionally used as additives for polyamides may be 
blended with the polyamide in the subject rubber 
composition. 

The polyamide-vibration insulating rubber 
composite body can be produced, for example, by 
combining the rubber part with the polyamide part by 
vulcanizing the rubber composition onto the polyamide 
part without the use of an adhesive. More specifically, 
the rubber composition (preferably preformed) is 
extruded onto the polyamide part by extrusion, or molded 
on the polyamide part by compression molding, transfer 
molding or injection molding, then pressed on the 
polyamide part, and then crosslinked by heating. 
Preferably, the crosslinking temperature is 150 to 180 ° 
C, and the crosslinking period is about 3 minutes to 
about 30 minutes. 

In the present invention, a surface of the 
polyamide part may be subjected to a cleaning process 
employing an alkaline cleaning agent, or to a wet 
blasting process employing an alkaline cleaning agent 
and an abrasive. 

The polyamide-vibration insulating rubber 
composite body thus produced can be used as a variety 
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of automotive vibration insulating rubber composite 
components, more specifically, as an engine mount, a 
body mount, a carburetor mount, a member mount, a strut 
bar cushion, a center bearing support, a torsional 
damper, a steering rubber coupling, a tension rod bush, 
a bush, a bound stopper, an engine roll stopper for a 
front engine - front drive type, a muffler hanger, and 
the like. 

Next, examples of the invention are set forth in 
the following Examples along with Comparative Examples. 

Prior to the description of Examples and 
Comparative Examples, ingredients employed in these 
examples will be explained below. 
Vibration insulating r ubber 

EPDM (ESPRENE 505 available from Sumitomo 
Chemical Co. , Ltd. , and having an iodine value of 24 and 
an ethylene ratio of 55 wt%) 
Vibration insulating ru bber ( A ) — 2 

EPM (ESPRENE 2 01 available from Sumitomo 
Chemical Co., Ltd.) 
Peroxide vulcanizing ag^nt (R) 

Dicumyl peroxide (PERCUMYL D available from NOF 

Corp . ) 

Resorcinol com pound (C) 

Modified resorcin-f ormaldehyde resin 
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represented by the general formula (1) (SUMICANOL 62 0 
available from Sumitomo Chemical Co., Ltd.) 
Melamine resin (D) 

Methylated f ormaldehyde-melamine polymer 
(SUMICANOL 507A available from Sumitomo Chemical Co., 
Ltd. ) 

Carbon black 

SEAST SO available from Tokai Carbon Co. 
Process oil 

DIANAPROCESS PW-3 80 available from Idemitsu 
Kosan Co . , Ltd. 
Vulcanization accelerator 1 

Tetramethylthiuram disulfide (SANCELER TT 
available from Sanshin Chemical Co., Ltd.) 
Vulcanizing a ccelerator ? 

Zinc dimethyldithiocarbamate (SANCELER PZ 
available from Sanshin Chemical Co., Ltd.) 
Vulcanizing agent 

Sulfur 
Example 1 

Ingredients other than a peroxide vulcanizing 
agent (B), a resorcinol compound (C) and a melamine resin 
(D) shown in Table 1 were blended in proportions shown 
in Table 1, and kneaded at 12 0 ° C for 5 minutes by means 
of a Banbury mixer. The peroxide vulcanizing agent (B) , 



the resorcinol compound (C) and the melamine resin (D) 
were additionally blended with the resulting mixture in 
proportions as shown in Table 1, and the resulting 
mixture was kneaded at 50° C for 10 minutes by means of 
open mill rolls. Thereafter, the resulting rubber 
composition was rolled in a sheet form (size: 60 mm 
X 30 mm, thickness: 4 mm). A polyamide plate of nylon 
66 (size: 60 mmX 25 mm, thickness: 4 mm) was prepared, 

H' 

D and Teflon tapes were applied to opposite edge portions 

O 

ypj (width: 17.5 mm) of the polyamide plate for masking. 

up Then, the rubber composition sheet was brought into 

OP 

Uf contact with a mating surface of the polyamide plate, 

E 

O and heated at 170 ° C for 30 minutes with the use of a 

f\,i hydraulic press for crosslinking thereof. Thus, the 

ui 

Q rubber composition sheet was bonded to the mating 

M 

surface of the polyamide plate (nylon 66) to provide a 
polyamide-vibration insulating rubber composite body. 
Exampl es 2 to 6 a n d Co mp a rative Exampl e s 1 and 2 

Polyamide-vibration insulating rubber composite 
bodies were produced in substantially the same manner 
as in Example 1, except that rubber compositions were 
prepared by blending ingredients in proportions as shown 
in Tables 1 and 2. 
Example 7 

A polyamide-vibration insulating rubber 
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composite body was produced in substantially the same 
manner as in Example 1, except that a polyamide plate 
of an aromatic nylon (nylon 6T) was employed instead of 
the polyamide plate of nylon 66 and a rubber composition 
was prepared by blending ingredients in proportions as 
shown in Table 2. 
Example 9 

A polyamide-vibration insulating rubber 
composite body was produced in substantially the same 
manner as in Example 1, except that a polyamide plate 
of nylon 6 was employed instead of the polyamide plate 
of nylon 66 and a rubber composition was prepared by 
blending ingredients in proportions as shown in Table 
2. 

Properties of the polyamide-vibration 
insulating rubber composite bodies of Examples and 
Comparative Examples thus produced were evaluated in the 
following manner. The results of the evaluations are 
shown in Tables 1 and 2. 
Original state properties 

The rubber composition sheets were each 
crosslinked at 170 ° C for 20 minutes, and then shaped 
to provide a dumbbell specimen (JIS K 6250). The 
breaking strength (TB) and breaking extension (EB) of 
the specimen were measured in conformity of JIS K 6250. 
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The hardness (HS) of the specimen was also measured in 
conformity of JIS K 6250 • 
Adhesion property 

The polyamide-vibration insulating rubber 
composite bodies were each horizontally retained with 
the opposite edge portions (masked with the Teflon 
tapes) of the polyamide plate thereof fixed to a metal 

^ plate, and the rubber sheet bonded to the mating surface 

O 

Q of the polyamide plate was upwardly pulled at a rate of 

m 

sp; 50 mm/min to breakage. A breaking load exerted on the 

£\ 

gp rubber sheet at breakage was defined as an adhesion 

Ul 

M strength (N/mm), and a broken surface state (broken 

D 

y, state) was observed for evaluation. For the evaluation 

PJ 

jfj of the broken state in Tables 1 and 2, "R100" means that 

O 

fy 100% breakage occurred in the rubber part (R) , and "P100" 

means that 100% breakage occurred in the interface 
between the polyamide part and the rubber part 
( interface separation ) . 
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Table 1 (parts by weight) 





Example 


1 


z 




4 


c 
D 
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EPDM 


inn 

J.UU 


inn 


inn 




inn 


inn 


EPM 








inn 
1 u u 






Peroxide vulcanizing agent 


i n 
z • U 


o n 
z . U 


o n 
z . U 


O Q 
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o n 
z • u 


o n 
z • u 


Resorcinol compound 


0.1 




i n 
1 U 




l 


I 


Melamine resin 


n 1 
U . 1 




i n 
1 U 




n r 


Z 


Carbon black 


A R 
4 D 


/! r 


/i r 
4 D 


£ n 
o U 


/l R 
4 D 


A R 
4 D 


Process oil 


z 0 


z 0 


o n 
z 0 


o n 
z U 


o n 
z U 


o n 

Z U 


Vulcanizing accelerator ( 1 ) 














Vulcanizing accelerator ( 2 ) 














Sulfur vulcanizing agent 














TB (MPa) 


16.5 


16.8 


12.3 


10.5 


16.7 


16.2 


EB (%) 


628 


612 


470 


435 


620 


597 


Hardness (HS) | 


57 


60 


68 


61 


59 


60 


Adhesive strength (N/mm) 


12.0 


13.3 


9.7 


10.1 


13.0 


12.8 


Broken state 


R100 


R100 


R100 


R100 


R100 


R100 
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Table 2 



(parts by weight.) 



o 
o 
ui 

w 

Ui 

a 

o 

N 
IH 

Hi 

o 

HI 





Example 


1 Comparative 
1 Example 


! 7 


8 


1 


2 


EPDM 


100 


100 


100 


100 


EPM 


- 


- 


! - 


- 


Peroxide vulcanizing agent 


2.0 


2.0 


4.2 


- 


Resorcinol compound 


3 


3 


- 


3 


Melamine resin 


3 


3 


- 


3 


Carbon black 


45 


45 


100 


100 


Process oil 


20 


20 


60 


60 


Vulcanizing accelerator ( 1 ) 


- 


- 


- 


1.5 


Vulcanizing accelerator ( 2 ) 








1.5 


Sulfur vulcanizing agent 








0.5 


TB (MPa) 


16.8 


16.8 


16.0 


18.0 


EB (%) 


612 


612 


635 


663 


Hardness (HS) 


60 


60 


57 


56 


Adhesive strength (N/ram) 


13.2 


13.0 


0 


0 


Broken state 


R100 


R100 


P100 


P100 



As can be understood from the results shown in 
Tables 1 and 2, the rubber parts of the composite bodies 
of the Examples each have excellent original state 
properties and a very high adhesive strength. 

In the case of the composite body of Comparative 
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Example 1, on the contrary, the rubber part was not 
bonded to the polyamide part, because the rubber 
composition did not contain the resorcinol compound and 
the melamine resin as the adhesive component. In the 
case of the composite body of Comparative Example 2, the 
rubber part was not bonded to the polyamide part, because 
the sulfur vulcanizing agent was employed instead of the 
peroxide vulcanizing agent for the vulcanization. 

As described above, the polyamide-vibration 
insulating rubber composite bodies of the present 
invention can be produced in a simple manner by combining 
the vibration insulating rubber part with the polyamide 
part without the use of an adhesive, because the 
vibration insulating rubber part is composed of the 
specific rubber composition which per se has an adhesion 
property. Without the need for an adhesive applying 
step, there is no need to give consideration to the pot 
life and concentration control of the adhesive, so that 
the composite body can more stably be produced. Without 
the use of an organic solvent as a thinner for the 
adhesive, there is no problem associated with 
environmental pollution. Since the vulcanization is 
carried out with the use of the peroxide vulcanizing 
agent rather than a conventional sulfur vulcanizing 
agent, there is no need to blend zinc oxide in the rubber 
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composition. 

Where the resorcinol compound (C) and the 
melamine resin (D) are present in the rubber composition 
in a ratio within a predetermined range, the vibration 
insulating rubber part has an improved adhesion property 
with respect to the polyamide part. 

Where the resorcinol compound (C) is present in 

3^ the rubber composition in a proportion within a 

O 

g predetermined range based on the vibration insulating 



rubber (A), the vibration insulating rubber part has an 
improved adhesion property with respect to the polyamide 
part . 
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